This video illustrates a new method for subdividing the surface of a triangulated 3d polyhedron, without changing the geometry of the model, so that the triangles of the subdivided mesh can be ordered into a single triangle strip. Our method guarantees that the subdivided mesh has at most 3/2 the original number of triangles, and in practice performs much better. Our strips can be used not only for efficient rendering, but also for other applications including the generation of space filling curves.
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INTRODUCTION
Constructing strips from an input set of triangles has been an active subject of research in computer graphics and computational geometry. Since finding a single strip is not always possible, and is NP-complete, triangle stripification algorithms typically partition a model into multiple strips, while attempting to limit the number of strips generated [1, 3, 5, 7, 9] . In this video, we illustrate a new stripification method that instead works by subdividing the original triangle mesh, while preserving the geometry of the model, in order to find a single triangle strip for the whole model. Full details of this method are provided in a longer paper submitted elsewhere [4] .
Our motivation goes beyond the rendering requirement and theoretical aspects of Hamiltonian paths. The advantages of having a single triangle strip representation of a model enables a plethora of other geometric and topological algorithms to be applied on the model. In the full paper, we show one such application -generating space filling curves on manifolds of arbitrary topology -using the total linear ordering of triangles given by our Hamiltonian triangulation.
Our main result is a new method for subdividing a triangulated model and finding a single triangle strip in the subdivided model. We show theoretically that this method is guaranteed not to increase the number of triangles in the model by more than 50%, but in our experiments the increase was at most 2%. In order to estimate how tight our worst case bounds are, we also construct a lower bound, consisting of an infinite family of triangulated models in which any method for subdividing the model to produce a single triangle strip must increase the number of triangles by at least 2/37 ≈ 5.4%.The results of our algorithm on various models are shown in Table 1 .
We also consider the problem of producing a single strip by subdividing a triangulation with holes. For such a model, with n triangles, we show a tight bound of 3n − 4 log 2 n ± O(1) on the number of triangles in the resulting strip.
THE STRIPIFICATION ALGORITHM
In this section we briefly describe our algorithm to create a Hamiltonian cycle from a given triangulation. It performs the following steps:
• We dualize the triangulation to form a 3-regular 3-connected graph, with one vertex per triangle in the triangulation.
• We contract 3-cycles in the dual graph.
• We construct a perfect matching in the dual graph. It is known that such a matching always exists [6] and can be found in time O(n log 3 n log log n) [2, 8] , or O(n) for meshes with sphere topology [2] .
• We uncontract the 3-cycles contracted in the second step, and update the matching so that every 3-cycle contains a matched edge.
• The unmatched edges form cycles of triangles in our mesh. We repeatedly swap matched and unmatched edges at nodal vertices of our original mesh, vertices that are incident to a number of cycles equal to half their degree. Each such swap merges all cycles incident to that vertex.
• We form a cycle graph in which the nodes correspond to the disjoint cycles of this collection, and two nodes share an edge whenever the corresponding two cycles are adjacent to each other across a matched edge.
• We find a spanning tree in the cycle graph, corresponding to a set of matched edges in the dual graph of the triangulation.
• We subdivide each matched triangle pair corresponding to a spanning tree edge, merging the pair of cycles connected by that edge, until all cycles have been merged into a single Hamiltonian cycle.
These steps are illustrated in our video, and also depicted graphically in Figure 2 . After the step in which 3-cycles are uncontracted, we have a set of cycles in our original mesh in which each cycle has length at least four. Therefore, the number of triangles subdivided in the final step is at most half the original number of triangles in the mesh, and our stripification procedure increases the mesh size by at most 50%. In practice the increase is smaller than 2%.
